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Barley Expei-iments. Report of the Experimental Committee. 
By J. E. KnOLLYS, Chairman of the Committee. 

The main work of the Experimental Committee in the year 
1887 has been the arrangement and conduct of a series of 
experiments on the effects of certain artificial manures upon 
the growth, yield, and quality of Barley. 

The remarkable results recorded in the account of the 
Norfolk Experiments of 1886, as arising from the use of potash 
in connection with nitrogenous manures on Mr. Cooke's Farm 
at Flitcham, near Lynn, made it evidently desirable to ascertain 
whether in some of the districts traversed by this Society bene- 
ficial results from potash might not be also obtained. 

The Norfolk Experiments were also carried out on two other 
farms, upon soils differing from that at Flitcham, and on these 
the effects of potash, when used with other manures, was dis- 
tinctly advantageous, though not to the marvellous extent 
obtained on Mr. Cooke's land (see Postcript, p. 78). 

The Committee, therefore, after consideration of the Report of 
the Norfolk Experiments, and upon consultation with Dr. 
Voelcker, determined to make experiment on the barley crop 
of 1887, with the manures and quantities per acre, as shown in 
the Table (p. 4). 

Two plots K, and N, in each experimental field were arranged 
^lo be left without any manure, and the arrangement of the 
plots in every case was as in the following diagram : — 
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It will be observed that comparisons were thus instituted — 

(a.) Between the addition of potash in plots H, and I, and 
its omission in plot M. 

(J.) A comparison of the relative efficiency of nitrate of soda, 
and sulphate of ammonia by plots H and I. 

(c.) A comparison by plot L, of the effect of guano in 
plot L, with the manures used in H, and I. 

(c?.) A test of the advantage or otherwise of any or all of 
these treatments of the manured plots by a com- 
parison of the value of their produce with that of the 
two unmanured plots K and N, 

The object of the experiments was stated to be " To ascertain 
what artificial manures can be most advantageously used for the 
production of a full crop of barley. 

" 1. After roots drawn from the land. 

" 2. After wheat or other corn crop. 

" 3. On land in any other state requiring manure." 

Six plots having been thus arranged for trial in each experi- 
mental field, the Committee sought for offers of suitable land 
and co-operation from landowners and tenant farmers interested 
in the subject, and especially from those who had kindly carried 
out the wheat experiments of the preceding year. 

In reply to this invitation the Committee received over 
thirty offers of land, and experiments were ultimately arranged, 
and have been kindly carried out by the gentlemen whose 
names are given in the tabular statement on pp. 6 and 7, in 
which the situation and soil of the several experimental fields is 
shortly described. 

The quality of barley is so material a feature in estimating 



Report of the Experimental Committee. 5 

the value of a barley crop, that it was arranged to have samples 
of the produce of every plot sent to the Secretary's Office for 
valuation on the same day, that it might be seen by com- 
parison with the samples from the unmanured plots whether 
the use of these manures affected the sample injuriously or 
otherwise. 

This work of valuation, no slight one, there being over 180 
samples, was kindly undertaken, and very carefully carried out 
on the 9th of November, by Mr. J. D. Taylor, of Twerton, near 
Bath, and Mr. W. J. Brown of Box, near Bath, to whom 
the best thanks of the Committee are due for their valuable 
services.* 

For the calculation of gain or loss by the use of manure, the 
prices of the head corn were fixed on the 9th of November, in the 
manner before explained ; the tail corn has been calculated at 
an uniform value of 19«. per quarter, and the straw at 30s. per 
ton.f 

The cold and dry spring checked the growth of barleys 
generally, but, as will be seen from notes appended to the return 
of each experiment, rains in every instance fell soon after the 
application of the manures, while a general rainfall at the end 
of May and beginning of June had a most beneficial effect upon 
the barley's growth. These rains appear to have been quite 
sufficient to render the manures effective, and the reports of the 
appearance of the crops, on the barley coming into ear, bore 
distinct testimony to the more advanced state and superiority 
of the plots which had received the manures. But the long 
drought which set in after the beginning of June, and with 
little exception continued throughout the summer, caused 
premature and uneven ripening, especially on thin soils, and 
in the majority of cases materially reduced the yield per 
acre. 

The peculiarities of this season (1887) have therefore rendered 
the results of these experiments less conclusive than if conducted 
in a season of ordinary character, but it must not, on that 
account, be assumed that the effect of the season has been en- 
tirely unfavourable to the manured plots ; on the contrary, there 
are indications in several instances that the start which the 
manured plots obtained was of especial service this season in 

* Owing to the samples being taken before the barley had its " sweat," and 
the difficulty of cleaning up small quantities, it is probable that the bulk lias in 
many cases made a higher price than that put on the sample on the 9th November, 
and if so, the gain by the use of manures will have been a little more than that stated. 
—J. E. K. 

+ For convenience of calculation, odd pounds' weight of the tail corn have 
been taken at id. per lb. 



Report of the Experimental Committee. 



3 
o 



r^ 




O 









m 




4) 




^ 




<ll 




t» 




03 




,4 


m 






00 

00 


^ 


f-H 


iJ 


K 


-X 




121 


S 
^ 

PM 




H 


W 


1^ 


1 




en 
O 


m 


la 










r« 


H 




<^ 


a 




o 

rJ5 


OQ 


IS 


Ti 


t>» 




,£! 








^5 


6 


O 




m 




1^ 


» 


fM 


CO 


CtH 


M 


O 


-1 


w 




M 




a 




-x 




^ 




an 




fl 








(* 








tlO 




H 




•S 




tA 




a 




Ci| 




H 




< 




H 




Oi 





§ 


















<s 


















i 








CQ 


2 


CD 


^ 
















a 








1 


1 


Fl 

^ 







g 







o 



© 




1 

fab 




3 


1 
■3 


-S 


1 

02 


-a 

i 

at 


S 

a 
o 






1 

CO 

-3 


5 

p 




c3 


1 


o 

s 






s 


' Ti 


-g 






5c 


t» 


1 


eg 


OQ 


g 


O 




Q 


o 


(15 


pi 

u2 


0) 


o 








CD 

P5 


CD 


'3 




1 








il 


^ 


12; 


o 
















•§ 














p 
















CQ 






























-4 


M 


i 

-4-3 




a 


>> 

^ 


•3 

CD 

1 


o 
-a 
1 


a 


a 
1 


1- 

3 


a" 

o 


bo 

a 

'i 


1 


1 




(5 


-a 

13 




p 


1 


-a 

3 


c3 

R 


3 


3 


-a 

d 


2 


a; 


a 


























S 






>- 


























































>■ 
















a 














w 








Pi 






OD 


-S 
















B 








O 






rO 
















P 
O 




•C 


I 


-t, 






a 


§ 






















CD 






o 


B 
















'JD 




f§ 


f^ 


Is 








=3 

' 1 
^ 1 














j 

in 




ii 

■c 


P 

c 
e 
E 

e 

,i: 
c 

c 


O 

■^ 
o 




1 = 

1 

8 

O 


1 

CD 

1 

CD 
CS5 


1 

_c 

w 

1 

e 

a 

C 


'a 


13 


OS 


li 
IJ 

H 
P 

-a 
O 


.2 

i 
> 

c 
E 


"» 






i^ 


a- 


^ 




E3 




^ 






^ 


CD 


QJ 








H 


aq 


pq 


w 


^ 


fq 


PC 


m 


H 


|2i 


!2i 


121 


^ 


2 
t 






_ 










' 












■ 








O 






o 






























ta 




a 




























4S 






















-rj 














1g 




^ 

§ 















CD 










w 




5H 




"^ r/ 


Ph 


-si 






^ 




P 
CD 










M 




<1 . 


^ 


<) C 


M 


-<o 


_?> 


^ 


OJ 


g 


W 


O 

g 
pq 








I; 

o 






6 

c 




s 

. 

o 


. O 


1 


'a 


o 


o 

6 




o 


s 


H 






1-4 ^H 


;. 


^ ^ 


?H •-' 


^ 


^ 


^ Ih 


.• 


^ 


.• 


• 








s 


F=i 


^ 


a 


i^ 


tq 


t^^ 


s 


% 


3 g 


S 


s 


S 


s 


^ 


i 1 



Report of the Experimental Committee. 



o 






_l 


1 






g 


'S 


^ 


r^ 








a 


b 


CD 



s 
h3 






C5 



C5 



4<t 

■a 
o 



I 

o 












o 



a 



a 






•a 






a 



:^ 






S 



S 



^ 



M 



pq 






1^ 



so 

a 



^ 



60 



o 



OQ 



in 



» D3 



o 






N 



m 



w 



o 



w 



a 



cs 



tH 



60 



g 



g 



el 13 
© o 



gs 






CSS 



mfn 



.a iJ 



8 Report of the Experimental Committee. 

giving them their ultimate advantage over those which were 
without manure. 

The results obtained from each experimental field are shown 
on separate tables. 

These tables are arranged in three groups. 

Group I. — Barley grown after 

Roots drawn from the Land (pp. 14-23). 

Group II. — Barley grown after 

Wheat or other Corn Crops (pp. 24-67). 

Group III. — Barley grown 

On Land in any other State (pp. 68-77). 



Group I. 

After Roots drawn from the Land. 

(Tables 8c, 13, 20, 20d, 25.) 

If we collect the gains and losses in this class of the experi- 
ments, as shown by the five tables pp. 14-23 (omitting plots 
H and M in No. 8c as exceptionally damaged by rain in 
harvest), we arrive at the following pecuniary results arising 
from the use of the manures. 





H. 


I. 


L. 


M. 


Gaina 

Losses 


£ s. d. 
2 13 6 

15 4 


£ s. d. 
2 2 6 

10 1 


£ s. d. 
3 2 10 

18 7 


£ s. d. 
1 1 9 

6 11 


Net gaina 


£1 18 2 


1 12 5 


2 4 3 


14 10 


Average gain per acre . . 


9 6i 


6 5i 


8 10 


3 8J 



Group II. 

After Wheat or other Corn Crop. 

(Tables 1, 2', 3, 6, 7, 8a, 8b, 9, 10, 11, 14, 15, 16, 17, 18, 18d, 
19, 21, 22, 24b, 26, 28.) 

The experiments under this head are the most important of 
the series, as the growth of barley after a previous wheat crop 
is in many districts the ordinary practice. 
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With the exception of the plots in No, 26 (where the 
deficiency is accounted for by wire-worm) and a very trifling 
difference in L and M, in No. 19, the manures on all the other 
plots in this group (82 in number) gave an increased produce 
over the average of the two unmanured plots, but in many 
instances not a sufficient increase to pay for the manure. 

Excluding No. 26, where, from Mr. Mark Wallis's statement, 
some of the crops were so injured by wire-worm as to give no 
reliable comparison of the effects of the manures, a collected 
account in money value of the gains and losses on the other 
twenty-one tables gives the following results : 





H. 


I. 


L. 


K. 


Gains 

Losses 


£ !. d. 
11 3 3 

2 11 5 


£ s. d. 
12 13 9 

1 19 10 


£ s. d. 
5 18 4 

3 17 4 


£ s. d. 
14 1 4 

4 6 3 


Net gains on the 21 Plots 


£8 11 10 


10 13 11 


2 10 


9 15 1 


Average gain per acre .. 


8 2 


10 2 


1 llj 


9 3J 



Geoup III. 

Land in any other state kequieing Manure. 

(Tables 4, 5, 23, 27, 29.) 

The following figures give a collected account of the pecu- 
niary gains and losses in this series of the experiments, in which 
it is to be observed that the losses materially exceed the 
gains : — 





H. 


I. 


L. 


M. 


Losses 

Gains 


£ s. d. 
5 9 1 

17 9 


£ s. d. 
3 17 8 

2 


£ s. d. 
3 4 7 

7 5 


£ s. d. 
3 5 3 

1 9 7 


Net Losses 


£4 11 4 


3 17 6 


2 17 2 


1 15 8 


Average loss per acre . . 


18 3 


15 6 


11 5 


7 IJ 



The loss in the three cases 4, 5, and 27, where roots had been 
fed off, contrasts strongly with the gain in the three cases 13, 
20, and 20d, where roots had been drawn from the land. The 
question arises, did these lands require any, and if so, what 

7 c 



10 
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manure for a barley crop ? We should have had some answer to 
this in No. 27, if a plot on which corn and cake had been con- 
sumed could have been compared with the experimental plots. 
This was intended, but unfortunately not carried out. 

If we now look to the results obtained under these three 
groups of experiments as to the advantage derived from the 
use of potash, we find in the first group, five in number, where 
" roots had been drawn from the land," that the plots H and 1, 
which had the addition of 84 lbs. (f cwt.) of potash, and plot L, 
which had potash as one of the constituents of guano, gave 
larger profits per acre than the plots (M) in which the potash 
was omitted. But in the twenty-one tables of the second group 
of the experiments. Barley after Wheat, the potash plots have 
no advantage, the average gain per acre of H and I being 
9s. 2c?., and the gain on the plots M, similarly manured, but 
without potash, 9s. ?)\d. 

And in the five experiments of the third group, where losses 
are shown from each class of manure, the losses are very much 
the heaviest on the potash plots. 

The following table will perhaps show this more clearly : — 



Gains pee Aoke. 



Group I. 
Group II. 



s, d. 

9 ^ 

8 2 



s. d. 
6 5i 

10 2 



s. d. 
8 10 

1 llj 



U. 



3 8J 
9 3J 



Losses per Acre. 



Group III. 



18 3 



15 6 



11 5 



7 IJ 



It will, however, occur to many minds that the large increases 
obtained from potash in Norfolk were upon chalk soils. Let 
us see, therefore, what has been the result of these experiments 
where they have been either upon chalk soil or subsoil (see 
table on page 11). 

Contrasted with the almost magical effects of potash upon 
chalk soils in Norfolk, its failure on our own chalk soils is very 
disappointing, for it will be observed that the aggregate losses of 
the three potash plots exceed the aggregate gains, and that plot M 
alone, where potash was omitted, gives a satisfactory return. 

Samples of these chalk soils have been sent to Dr. Voelcker 
for analysis, and will be referred to by him in a short report 
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Eetuens from Chalk Soils or Subsoils. 

Gains by vse of Manukes. 







H. 


I. 


L. 


M. 


3 


E. Beaent 


£ s. d. 
17 


£ s. d. 
2 1 


£ s. d. 

5 9 


£ s. d. 


6 


C. and T. Coles 


.. 


3 2 


,. 


3 2 


7 


Viscount Hampden . . 






6 10 


1 1 11 


10 


T. Gray 


9 4 




8 11 


19 8 


11 


E. Hewett .. .. 


.. 


3 11 






21 


"W. H. Iremonger . . 


10 9 


6 3 


3 3 


1 4 


22 


M. J. Sutton .. .. 


12 3 


5 1 


•• 


2 10 




1 13 11 


10 6 


1 4 9 


2 18 11 



Losses by use op MAmjiJES. 



1 
3 
6 

7 
10 
11 
22 



"W. Ashoroft 

E. Besent 

0. and T. Coles 
Viscount Hampden . 

T.Gray 

E. Hewett 

M. J. Sutton .. . 



18 8 

5 9 

5 

9 1 



1 13 11 



10 2 



18 5 
3 



1 18 10 



8 1 
18 9 



10 11 
7 



1 18 4 



2 1 
3 6 



12 5 



18 



which he will kindly make on the experiments. It will be 
extremely interesting to learn whether this difference in the 
effect of potash is to be ascribed to the soil, or whether we 
are to look for it in any other cause. The forthcoming account 
of the Norfolk Experiments of 1887 will therefore be of special 
value and interest, in showing whether or not this exceptionally 
dry season has checked the effect of potash there, as if that 
should be the case we may probably ascribe to the season some 
portion of its failure here. 

Turning now to the questions proposed to be solved' by these 
experiments as stated on page 4, the replies which the experi- 
ments afford will probably be more accurate if confined to the 
results of the twenty-one cases in the second group, as the ad- 
vantages gained by the use of manures in the five cases of the 
first group, are counter-balanced by the losses in the five cases 
of the third group. 

C 2 
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These answers may be thus shortly given : — 

Plots H. 

2 cwt. Mineral Superphosphate .. .. | ^^ ^^ ^^ „, 

li „ Nitrate of Soda \^ q, oj „„ „5,.„ 



i „ Muriate of Potash 



Plots I. 

2 cwt. Mineral Superphosphate .. 
1 „ Sulphate of Ammonia 
J „ Muriate of Potash 



Plots L. 



'<s. 2id. per acre. 



gave an average profit of 
10s. 2d. per acre. 



„,„.-, 1 save an average profit of 

3 cwt. Peruvian Guano j^ Is. Hid ptr acre. 

Plots M. 

. . \ gave an average profit of 
.. J 9s. Z^d. per acre. 



2 cwt. Mineral Superphosphate 
li „ Nitrate of Soda . . 



In arriving at the results of profit or loss in these experiments 
the quality of the various samples of barley has of course had 
a material influence, and it will be instructive to note what has 
been the general effect of the use of these several manures on 
the various samples. 

Without wearying the readers of this report with a number 
of figures, the following statement will show the average prices 
of the barleys grown under the several conditions before named. 



Thirty-two 
Thirty-two 
Thirty-one 
Thirty-one 


Plots H . 
„ I 
» K 

„ L 


27s. 8d. per quarter 

28s. Ad. 
28s. 2,\d 
28s. <6d. 


Thirty-two 
Thirty-two 


„ M 


27s. 8|d 
. 28s. 3id. 



Although the exceptional character of the 1887 season neces- 
sarily makes the results obtained from these barley experiments 
more open to question than would have been the case under 
ordinary conditions, their number and the wide area over which 
they have extended gives them weight and importance, and to 
those gentlemen who have so kindly and so carefully carried 
them out, I desire to tender the warm thanks of the Experi- 
mental Committee. 

On behalf of the Committee, 

J. E. Knollys, Chairman. 
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P.S. — Since this Report was written, the account of the 
Norfolk Experiments in 1887 has been published, and an extract 
is given from it in this Journal. 

The effect of potash when combined with nitrogenous manures 
is still very marked upon Mr. Cooke's farm in the experiments 
in the " Old Sainfoin Field," though not so great as in previous 
years. But on the two other farms on which experiments were 
conducted, the addition of potash seems to have had but little 
effect. 

Mr. Cooke explains that the striking results before obtained 
from the application of potash combined with nitrate of soda or 
other nitrogenous manure have been when barley has followed 
(as in this case of the old Sainfoin Field) a crop of white turnips, 
all drawn from the land, and grown with artificial manure 
containing no potash. He considers this crop to be more 
exhaustive of potash than a previous crop of barley, the condition 
of another of his experimental fields (Houghton Hill). 

The Norfolk Experiments of 1887 have been extended to 
other subjects besides the growth of barley, and the whole 
Report is one of great interest and instruction, and should be 
in the hands of all who, like myself, are seeking information on 
these matters. 

In our own system of experiments we have the great advantage 
of the replies of many voices to the questions submitted for 
elucidation, an advantage which is clearly manifested in this 
potash question, in which we might otherwise have inferred 
that larger benefits were likely to accrue to us from the use of 
potash in increasing our barley crop, than I fear is the case, 
though I hope we shall find its value in our clovers when we 
are able to take up experiments on clovers and grasses. 

An analysis of the Flitcham soil shows it to be very defi- 
cient in potash, yet, as Dr. Voelcker remarks,* " this deficiency 
" is not so great as in itself to account for the astonishing results 
"recorded. . . . Had the experiments not been in this and in 
"previous years visited by many interested in them, the results' 
" must have been received incredulously. The application or 
" omission of 2 cwt. muriate of potash per acre, has made a 
" difference of no less than 45 bushels per acre ! In short, on this 
" land without potash, the barley crop is almost an entire failure. 
"Mr. Cooke remarks, that though 2 cwt. per acre of muriate of 
" potash was used, probably 1 cwt. would be sufficient." And 
Dr. Voelcker adds : " These experiments on chalky soil, and the 
" influence of potash on such soils, open up a new and most 
"interesting and valuable field of enquiry." 

J. E. Knollys. 

* Journal of the E.A.S.E., vol. xxiii. Part I. p. 259. 
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The Bath and West of England Experiments of 1887. By 
Dr. J. Augustus Voelcker, B.Sc, F.C.S,, Consulting 
Chemist to the Society. 

This year, as last, I have been asked to add to the Report of 
the Chairman of the Experimental Committee my own general 
comments upon the Experiments, and especially to touch upon 
any scientific points which have arisen in connection with them. 

The Committee in framing their plan have, I think, done 
wisely in several points. By having comparatively few plots, 
and these of a practical size, they have confined the experiments 
to a few definite and important issues of not too complicated 
a character. The large range, comprising several diflFerent 
counties and districts, over which the experiments spread, 
further eliminates to a great extent those errors which would be 
due to any one experiment considered by itself, whilst the 
variety of soils upon which the manures have been tried 
enables more general conclusions to be drawn as to the average 
effect and value of each manure. The occurrence of duplicate 
unmanured plots has also been an advantage, as enabling one 
to judge of the evenness of character of the fields on which 
the crops were grown, and consequently their suitability 
as experimental fields. Further, as regards the manures used, 
these have been arranged with consideration both as to the 
relative cost and the principal manurial constituents which 
they are capable of supplying, so that whilst the expenditure on 
each has been approximately equal, the manurial elements 
supplied are fairly comparable as to quantity. 

Two different views may be taken of the experiments — first, 
that adopted by Mr. KnoUys, which considers them mainly in 
their financial bearing ; and secondly, that which has regard 
to the respective acreage yields. I must acknowledge my pre- 
ference for that which considers the yield of crop rather than an 
estimated financial result. The attempt has been made, by 
valuation of samples of the grain, to give a very practical turn 
to the experiments; but I fear the plan adopted will fail to 
meet the purpose, and that in many cases the actual money 
return will be found to differ widely from the estimated value 
as given in the Tables. Local circumstances, facilities or 
otherwise for the profitable disposal of straw, and for the sale 
or use of tail corn, are items which must militate greatly against 
success in attempting to place a series of experiments upon the 
same footing. In several cases a profitable money result is 
found on examination to be due rather to successful harvesting 
of the crop of a particular plot than to the actual yield of the 
plot as influenced by a particular manure. Further, variation 
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of prices, changes in the cost of manures, &c., must alter the 
results if stated financially, and make them inapplicable for 
reference in future years ; whereas if stated in respect to yield 
only, the results would allow of every one adapting them to local 
circumstances, with the ever-recurring changes of price. The 
experiments must therefore, I think, be considered on a broad 
basis only. 

Adopting this view, the three main questions for solution 
have, I think, been : — 

(1.) Has manuring on the whole been successful, and 

which manure has done best ? 
(2.) Has nitrogen done better in the form of sulphate of 

ammonia, nitrate of soda, or as contained in guano ? 
(3) Has potash as a manurial element been found to be 

advantageous ? Is it better supplied as potash salts, or 

is it sufficiently contained in Peruvian guano ? 

The costs of the manures given in the Tables are approxi- 
mately equal, with the exception of Plot M (no potash). An 
average analysis of the Peruvian guano Ubed showed it to 
contain 6 '91 per cent, of ammonia, 17 •32 per cent, of phos- 
phoric acid (equal to 37 "81 per cent, of tribasic phosphate of 
lime), and 3" 11 per cent, of potash (equal to 5*76 percent, 
of sulphate of potash). 

As regards the other manures, taking the averages of the 
samples analysed, the nitrate of soda was 97*27 per cent, pure ; 
the sulphate of ammonia contained 24*61 percent, of ammonia ; 
and the superphosphate contained 32*26 per cent, of soluble 
phosphate. 

The following Table shows, approximately, the amounts of 
ammonia, phosphate of lime, and potash, supplied on the dif- 
ferent plots : — 

H. I. L. M. 

Ammonia, lbs. per acre 26-60 .. 27-44 .. 24-20 .. 26-60 

Phosphateof Lime, lbs. per acre .. 58-24 .. 58-24 ..129-39 .. 58-24 
Potash (KjO) „ „ .. 42-00 .. 42-00 .. 9-00 

In arriving at my conclusions on the above questions, I have 
eliminated all those cases in which, from one cause or another, 
the experiments appear to me unreliable or of doubtful value. 
Taking first Mr. Knollys's Group I. (After Roots drawn from 
the Land), it must be noticed that in almost every case dung, 
with or without additional manures, had been applied to the 
previous Root crop. The results as regards the manures put on 
in 1887 are therefore rather doubtful. Still there has been an 
increase in each case ; that obtained with sulphate of ammonia 
has not been sufficient to meet the cost, but between the other 
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three kinds of manure there has been little to choose, the result 
being to some degree a profitable one. In the five cases under 
Group III., the result has on the whole been unfavourable to 
the use of manures, which is not surprising when it is borne in 
mind that, with but one exception, the previous crop was fed 
off by sheep. The least loss was naturally with the cheapest 
manure, viz. nitrate of soda mixed with superphosphate. 

Group II. forms the most important series. In this all the 
instances of actual decrease of yield can be readily explained, 
and the general result, even in spite of a season very unfavour- 
able to the action of the manures, is satisfactory. After 
eliminating all doubtful cases, the conclusion I come to in this 
group is, that the application of all the manures except guano 
has been remunerative ; nitrate of soda and superphosphate, 
either with or without potash, paid best, the cost of the potash 
being just about met by the increased produce. Nitrate of 
soda, where used, has also produced more straw and done better 
than sulphate of ammonia. 

The season has been an exceptionally unfavourable one for 
manures, and has doubtless in great measure accounted for the 
better results given by nitrate of soda as compared with sulphate 
of ammonia. Guano has been under a still greater disadvantage, 
and it would be unfair to draw any conclusion regarding it, 
from experiments conducted in such a season as the past alone. 
It is worthy of note that the different manures have had but 
small influence in determining the relative qualities of the 
grain, slightly the best price being realised in the case of guano. 

Much interest is attached to the question as to the advantage 
of using potash manures. The results on the whole have not 
shown any such decided advantage as was exhibited in the 
Norfolk Experiments of 1886. Mr. KnoUys has discussed this 
matter at considerable length in his report, and at his suggestion 
I analysed some of the soils in order to determine the amount 
of potash in them. These soils (dried at 212° F.) contained 
the following percentages of potash : — Hewett, "39 ; Coles, "29 ; 
Ashcroft, • 19 ; Wallis, • 14 ; Till, • 57 ; Gray, • 23 ; Sutton, • 17 ; 
Magor, "45. 

The potash in all these is higher than in Mr. Cooke's soil at 
Flitcham, which contained only • 10 per cent. ; in some few 
cases, e.g. Mr. Sutton's, the small amount of potash present in 
the soil has been advantageously supplemented ; but the general 
result, possibly from the larger amount of potash in the soils, 
was in no way of the striking nature instanced in Mr. Cooke's 
experiments. 
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The Practical Outcome of the Barley Experiments. By 
Sir T. D. ACLAND. 

Mb. Knollys has undertaken a task this year, involving so 
much extraordinary trouble and expenditure of time, that it was 
very desirable that he should not be impeded by others in 
drawing up a report of his arduous work ; especially as the whole 
scheme of experiments was originated by him. 

On this ground, and also from fear of increasing the unavoid- 
able delay in the publication of the 'Journal,' I have not 
repeated the attempt which I made last year to give fully 
my own view of the experiments, especially as the finally cor- 
rected tables have only come into my hand at the last moment. 

I confess that I have from the beginning had doubts as to the 
expediency of basing the practical results of the experiments on 
the estimated valuation of profit and loss. My doubts are con- 
firmed by the tables prepared with so much care. I have no 
doubt that the samples were valued by very competent judges, to 
whom the Society is equally indebted for the trouble they took. 
But in the case of my Devon farm the barley valued at from 
3s. i^d. to 3s. 2d., was sold for 4s. ; the barley on my Cornish 
farm, valued uniformly at 2s. 4Jc?., sold for 3s. 6d. Mr. Knollys 
has pointed out in a note to his Report some reasons which may 
account for the difference. 

I think therefore it may not be altogether useless if I so far 
continue the attempt I made last year to give the " practical 
outcome," as to show simply the increase of bushels on each plot 
marked +, and the rare cases where the result of manure, 
owing to some special cause, fell below the natural level, by the 
minus sign — ; practical farmers knowing the increased quantities 
can judge of the pecuniary result with reference to the different 
circumstances of each district. 

I will take the cases as nearly as possible in the order in 
which Mr. Knollys has arranged them : — 

1. Barley after Roots drawn off. 

2. Barley after Wheat, divided into 4 sections, according as 

the unmanured land yielded — 
40 bushels or more ; 
30 „ or more, less than 40 ; 
20 „ or more, less than 30 ; 

„ less than 20. . 

3. Barley on Land in any other state requiring Manure. 

In counting bushels I have included the tail corn, and I have 
omitted straw, for the sake of simplifying the tables. I have 
also omitted fractions of bushels, giving the nearest whole 
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number. Or, to speak more precisely, when the fraction was 
considerably below f I have omitted it. When it was about 
that fraction I have counted it as a bushel. 

Mr. Knollys, whose practical judgment so far exceeds mine, 
has drawn attention to the questions of which a solution was 
sought by the experiments, especially the efficacy of potash 
under different circumstances. I do not attempt to draw any 
scientific conclusions from particular cases, nor do I dwell on 
the teaching of averages. 

Group I. — After Roots drawn from the Land. 





Kame. 


County. 


Bushels 

on TJn- 

man- 

ured 

Hot per 

Acre. 


Increase or Decrease per Acre. 




No. 


Ni- 
trate 
of 
Soda. 


Sul- 
phate 

of 
Am- 
monia. 


Nitrate. 


Guano. 


Remarks. 




Superphos- 
phate. 


Super- 
phos- 
phate. 






Muriate of 
Potash. 






8c 
13 

20 

20d 
25 


Morrell 

EoUe 

Acland 

Acland 
Acland 


Oxon 

Mid Devon . . 

Mid Devon . . 

Mid Devon . . 
W. Cornwall 


40 
29 

*36 

t31 
37 


+ 7+7 
+ 9 +9 

+10 +6 

+14 +7 

+ 4+5 


+5 
+8 

+6 

+8 
+4 


+ 6 
+ 9 

+ 9 

+ 9 
+ 2 


/♦Average of 3 

( plots, 34. 

ftOnly 1 plot, 
31, the other 
eaten by 

[ rooks. 






34| 


+ 8i+6i 


+6i 


+ 7 

















I may, however, point to one or two facts. 

Land in high cultivation has responded to manure ; observe 
3 cases in Group I., and Mr. Knollys' note on No. 25 in that group. 

Observe 6 cases out of 7 in Group II., Section 1 ; 5 cases 
out of 6 in Section 2. 

I think also that examination of the previous cultivation in 
particular cases is instructive, notably No. 9, Mr. Gibbons. 

But I venture to draw one broad conclusion, which I think 
justifies all the trouble which has been taken, namely, that the 
experiments show that it will be worth while to persevere in 
trying to find out how far crops of corn can be economically 
grown by the aid of manures, which are proved to have a prac- 
tical effect, and that it is most important to secure the kind and 
zealous co-operation of practical farmers. 
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Gboup II. — After Wheat or other Corn Crop. 
Section 1. — Unmanured Produce, 40 Bushels or more. 
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40 
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Magor 
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44 
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+ 3 
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6 years' grass. 
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41 
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18d 


Skinner 


Somerset . . 
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+4 




Average per acre 


42f 
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Section 2. — Unmanured Product 


exceeding 30 Bushels and less than 40. 


1 
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10 
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17 
24b 


Ashoroft 

Gibbons 

Tom Gray .. .. 
Storey-Maskelyne 
Eichards 
Benyon 


Kent .. .. 

E. Somerset 

Wilts .. .. 
Wilts .. .. 
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Berks .. .. 
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34 
38 
37 
39 


+ 3 = 

+ 13 +15 

+ 11 + 6 
+ 11 + 9 
+ 15 +10 
+ 10 +11 


+ 6 

+ 3 
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+ 2 
+ 12 
+ 11 


+ 5 

+ 11 

+ 5 
+ 6 
+10 
+ 6 


(Only on one 
\ ploughing. 
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+ 81 















Section 3. — Unmanured Produce, 20 Bushels and no 


exceeding 30. 
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+ 6 + 7 


+ 6 


+3 




8a 
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+7 
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Average per acre 
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Section 4. — Unmanured Produce helow 20 Bushels. 
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Group III. — On Land not after Roots drawn off, nor after Wheat. 





Name. 


County. 


Bushels 

onUn- 

mau- 

ured 

Plot per 
Acre. 


Increase or Decrease per Acre. 




No. 


Ni- 
trate 

of 
Soda. 


Sul- 
phate 
of 

Am- 
monia. 


Nitrate. 


Guano. 


Remarks. 




Superphos- 
phate. 


Super- 
phos- 
phate. 






Muriate of 
Potash. 






4 

5 

23 

27 
29 


Bonnor 

J.Clarke .. .. 
Till 

Sellick .. .. 
KnoUys 


HerefordsMre 
W. Somerset 
Gloucestersh. 

W. Somerset 
W. Somerset 


36 
33 
34 

30 
31 


H. I. 

= +8 
-4 -4 
+ 5 -1-5 

+ 2 = 
+9 +4 


m. 

-1-6 
-2 

+ 4 

+ 2 

+ 7 


L. 

+ 6 
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f Not 
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Poor fed roots. 
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fered by 
j drought un- 
\ eyenly. 



In another short paper I have pointed to some other ques- 
tions, such as the effect of folding with roots, and its cost, and 
the effect of manures on successive crops of corn. 

If we put aside hypothetical questions based on estimated 
and of course temporary values, and if we do not attempt to 
form a scientific opinion as to the relative value of the selected 
manures on the various soils, we may fairly ask, Have the expe- 
riments been on the whole, taking a broad view, encouraging or 
discouraging ? 

Perhaps the following figures, which the eye can take in at a 
glance, may point to a practical answer. 

In Mr. Knollys' 2nd group, " Barley after Wheat or other 
Corn Crop," there are 22 cases which he truly says are the 
most important of the series. How many of them produced 
more than 5 additional bushels per acre, with one or other of 
the manures ? Five bushels with the increase of straw may be 
taken as about balancing the manures. 

The cases of increase above 5 bushels (see tables, p. 84) 
may be collected thus. 

Plots. 
H. Nitrate, phosphate, potash 
I. Ammonia, phosphate, potash 



Increase, Bushels, per acre. 



Total. 



M. Nitrate, and phosphate 
L. Guano 



17. 

13. 

16. 
11. 



f 6, 6, 6, 6, 6, 7, 7, 9, 9, 9, 10,\ , ^, 
\ 10, 11, 11, 11, 13, 14 / '^°^ 

/6, 6, 7, 7, 7, 8, 9, 10, 10, 10,1 „„ 
\ 10, 11, 11 / ^^^ 

6,6,7,8,9,9,9, 10, 10,15 .. 89 
6,7,7,7,8,8,8,10,11 .. .. 72 



86 The Practical Outcome of the Barley Experiments. 

In the columns H and I, there were 7 plots . 1 below 6 bus. 
,, M and L, „ 9 plots . J of increase. 

In 5 of of these plots guano produced 5 bushels increase. 

In all the Tables of this group there may be found about 
half-a-dozen plots in which there was no increase, or (owing to 
some accidental circumstance) even a minus quantity. 

In the first group, Barley after Roots carted off, even on the 
plan of estimated profit and loss, the losses were comparatively 
few, one plot on Mr. Morrell's farm in Oxfordshire, four plots 
on my farm in Cornwall (on which a word presently). But if 
I may venture to say so, the figures, 12s. Q^d., 2s. 3^af., 6s. 2d., 
given as the average profit per acre, carefully worked out, as 
they certainly were, give, to say the least, a discouraging im- 
pression. Let us drop averages, and, as our Scotch friends say, 
condescend upon particulars. 

There were 5 cases, the unmanured produce in every case but 
one (Mr. Rolle's 29 bushels), exceeded 30 bushels as the starting- 
point or datum line. The increase was as follows : — 

Grottp 1.— Barley after Moots carted off (^increased produce, htiahels). 

H. Nitrate, phosphate, potash 4, 7, 9, 14, 10 

I. Ammonia, phosphate, potash .. .. 5, 7, 9, 7, 6 

M. Nitrate and phosphate ■. 4, 5, 8, 8, 6 

L. Guano 2,6,9, 9, 9 

The lowest extra produce was on my farm in Cornwall (not 
reputed as good barley land), after mangold heavily manured ; 
the unmanured plot for the experiments yielded 37 bushels. 
See Mr. Knollys' marginal note to Table No. 25 (p. 22). 

It is perhaps needless to include the third group, in which 
there are cases presenting special peculiarities and causes for 
unsatisfactory results. 

I cannot claim absolute accuracy for my figures, though I 
have taken much pains to guard against a calculation too 
favourable to the manures. 

If any one cares to add up the total increase of bushels due 
to each manure, and to set the total price of the additional crop 
against the cost of each manure, the result, I think, will be 
encouraging, and perhaps not very unfavourable to the potash. 
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